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Abstract
A review was conducted of the research on error detection studies completed with children, adolescents,
and young adults to determine at what age children begin to detect errors in texts. The studies were
grouped according to the subjects' ages. The focus of the review is on the following aspects of each
study: the hypothesis that guided the work, the age of the subjects, the task demands for the subjects,
the design of the study, whether subjects were alerted to upcoming problems of one sort or another in
the text, outcomes, and special comments. The results suggest that little research on error detection
has been conducted with beginning readers. Furthermore, since the research has been almost exclusively
cross-sectional, it reveals very little about when children begin to monitor their comprehension and how
their error detection ability develops. Discussion centers upon the meager evidence of children's ability
to detect errors when in the early stages of reading development, the differences between listening
comprehension and error detection development, and the potential impact that alerting children to
upcoming problems in the text may create.
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A REVIEW OF RESEARCH ON ERROR DETECTION
Comprehension as a process is an elusive entity. It is what happens to readers
as they read. It is what keeps them going when they read. It involves the intuitive
comment, "Oh, sure! That makes sense to me." It is what has broken down when we
say to ourselves, "It's all Greek to me," or "I can't take it any longer," or when we find
that we have just skimmed our eyes over two pages and realize that we have not
understood one iota of those two pages .... However, when we get down to the
bottom line, most of us would probably agree that processes are either totally or
mostly inaccessible. (Pearson & Johnson, 1978, p. 5)
While most researchers would agree that comprehension is both an elusive and inaccessible process, we
would also agree that tradition favors a few select ways of determining whether students have in fact
comprehended a passage. The most popular means of measuring comprehension is to ask questions
after students have read (Chapman, 1984). It is therefore assumed that once a person has read a
selection, he or she will be able to answer questions about it. This method of assessing comprehension
is used with young beginning readers and with adults alike as a form of intervention. Someone
intervenes to ask questions that check the reader's understanding of the text.
Research on Comprehension Monitoring
Clay (1969) has found that young children are quite capable of monitoring their own comprehension.
She suggests that traditional interventions with teachers asking questions may actually inhibit children's
understanding of what they read by distracting them. She also has found that young children are able
to correct themselves when they realize that what they have read does not make sense. Goodman and
Burke's (1973) work on miscues supports this notion by illustrating that children's substitutions are often
very suitable. In short, they often supply words they know for words they do not know.
An alternative approach to the method of using questions to measure comprehension has received
considerable attention in the reading research community in the last 15 years. This approach amounts
to presenting readers with text containing errors and then establishing conditions for them to respond
either spontaneously to the text or alerting them to look for problems in the text.
Whereas it has been common practice to intervene with even very young readers to ask questions
designed to check their understanding of what they have read, it has been assumed by many experts in
the field of comprehension monitoring (e.g., Markman, 1977, 1979) that young children cannot identify
errors in texts. They have suggested that the ability of readers to detect errors in texts develops only
when they become adolescents.
Research on Error Detection
Research on error detection has a long tradition. Developmental psychologists working either with
referential communication problems (e.g., Wykes, 1981) or with monitoring information gaps and
discrepancies in oral messages (e.g., Bohannon, Warren-Leubecker, & Hepler, 1984) developed the
technique of presenting either ambiguous or erroneous information to children. They then collected
data on the children's "detection" of the ambiguity or error. This work has been expanded to the types
of studies exemplified in this report, those pieces of research in which children of various ages read or
listen to passages. In some studies, they were alerted to problems embedded in the text and in others,
they had not been alerted to potential problems.
Error detection studies usually require students to listen to or to read stories or instructions and then
detect problems in the text either spontaneously or after being alerted to listen for inconsistencies. One
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would expect students to perform better when they have been alerted that there may be problems in a
text because they know to anticipate errors. It is also possible that listening tasks may be harder for
children at early stages of reading development than reading tasks would be simply because of the
differences in the texts used. Generally, the texts used include problems such as directions that are
inappropriately sequenced, or information that just does not "fit." In any event, the student is asked to
identify the error. The purpose of this review, therefore, is to examine studies of error detection to
determine when children develop the ability to monitor their comprehension. The review differs from
other compilations of research on this topic to date (e.g., Haller, Child, & Walberg, 1988) because it
groups studies by the ages of subjects instead of by task demands. This organization allows readers to
grasp the generalizations from this work for children of different ages.
Method
Procedures
A topic search of Psychological Abstracts yielded 79 published studies of error detection. All of these
are included in this review. Data were gathered from the studies to address these questions: What
question (or questions) was the research trying to answer? What methodology was used? How old
were the participants in the study? What was the nature of the task required of the subjects? What
were the results of the investigation? Are there additional comments to be made about this work? The
findings were recorded on tables. The author or authors of each work are listed in the first column.
The year the study was published appears in the second column, with the most recent study appearing
first. Frequently articles included more than one experiment. When this occurred, experiments were
listed separately if the methodology varied from one experiment to the next. The age range of the
subjects who participated in each study is listed in the third column. The area studied appears in
column 4, and the design of each study is displayed in column five.
The sixth column reflects whether subjects were alerted that there may be inconsistencies in the text they
read. Likewise, if subjects received feedback after each response, or if there was another procedure for
alerting subjects about inconsistencies in the text, then that information also appears in the sixth column.
The seventh column presents general descriptions of the research and the primary results of each study.
The final column is for comments. These comments pertain primarily to issues raised in the discussion
of the results. These issues may represent methodological questions about the entire study or some
other aspect of the work. A statement of the question each study is trying to answer appears below the
columns.
This organization permitted the division of the studies. The studies were then grouped into tables
according to the ages of the youngest subjects. Therefore, a study involving 5-, 6-, and 7-year-olds
appears in Table 1, whereas a study of 6-, 7-, and 8-year-olds appears with other reports of children in
Table 2.
Results
Findings for Children Aged 6 or Younger
Summaries of 24 studies appear in Table 1. These studies were conducted between 1977 and 1984, and
they represent over 30% of the studies identified. The youngest subjects ranged in age from 2 to 5
years. Most of the youngest children in the study were 5 years of age; however, there were children 6
or older in most of the groups as well. Yet despite the preponderance of children who were probably
fluent beginning readers, only Gourley (1984) had the students read. All other results were based upon
listening tasks rather than reading tasks. All but seven of the studies were cross-sectional. The subjects
were alerted to upcoming text inconsistencies in half of the studies. Generally, results show older
students performed better than younger children, although word order awareness and other measures
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of language ability seemed to affect subjects' comprehension monitoring ability equally. In addition, 5-
year-olds did not perform well, especially when story cohesiveness was implicit (Tunmer, Nesdale, &
Pratt, 1983). First and third graders discriminated between consistent and inconsistent contexts but
kindergartners did not (Ackerman, 1984).
By third grade, children responded fairly consistently when tasks required them to be able to resolve
information (Ackerman, 1984). Lempers and Elrod (1983) found a sex-by-condition interaction in their
listening comprehension study with 4- and 5-year-olds. Pratt and Bates (1982), as well as Robinson and
Robinson (1982a, 1982b), reported improvement in 4- and 5-year-olds' ability to evaluate metacognitive
messages after they had had training. In one study, Patterson, O'Brien, Kister, Carter, and Kotsonis
(1981) showed first graders to be effective comprehension monitors, whereas in their second study, they
found only fourth graders to monitor their listening comprehension effectively. Wykes (1981), however,
found that 5-year-olds have difficulty with pronoun referents.
Despite the increasing awareness that some children enter school reading and that many schools are
building reading programs for 5-year-olds, it is surprising that in 23 of the studies, only listening tasks
were required of the children. The primary finding of the one study (Gourley, 1984) in which the
children were expected to read, was that beginning readers were more successful at detecting errors in
texts when texts met their expectations. In this study, children were not alerted to upcoming errors.
It appears that these young children did better on tasks they could predict rather than on stories with
less predictable events. These findings may be due in part to the fact that the children were not alerted
to anticipate errors in the text. It is important to note that children in the Gourley study could identify
errors in texts.
[Insert Table 1 about here.]
Findings for 6- and 7-Year-Old Children
Only 14 studies of error detection were found that involved 6- and 7-year-olds. These appear in Table
2. All of the youngest subjects in this group were just 6 years old. Over half of the studies contrasted
the 6-year-olds' performances with older children and/or adults. All procedures had students listen
while someone read, except Swanson and Mason's (1984) study that required students to read text. All
but two of the studies were cross-sectional, and precisely half of the studies' procedures alerted students
to upcoming inconsistencies. These studies show that even 6-year-olds could identify inconsistencies in
texts and that strategy training generally improved performance. However, they also show that older
students consistently outperformed younger students.
It is important to recognize that listening tasks dominate these studies even though children of this age
are being taught to read in virtually all school settings. In fact, these children are the ages that Adams
(1990) has identified as needing instructional focus on decoding and comprehension. Swanson and
Mason's (1984) work is a clear exception to the majority of studies found for first graders. Their results
suggest that new measures of reading can significantly predict end-of-first grade reading performance
in addition to results from standardized tests.
It is also important to point out that Markman's (1977) work was performed with 6-, 7-, and 8-year-olds.
Using listening tasks in all of her studies, she concluded that children are not aware of their own
comprehension failure.
[Insert Table 2 about here.]
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Findings for 7- and 8-Year-Old Children
Seventeen studies comprise the sample found for 7- and 8-year-old children. The youngest subjects in
six of the studies were 7-years-old, the others were 8-years-old. Eight of the studies were cross-sectional
and six were descriptive. The cross-sectional work generally consisted of listening tasks, although two
studies conducted by Yussen, Mathews, Buss, and Kane (1980) involved reading and listening. The
descriptive studies, on the other hand, represent a broader range of tasks. Researchers employed
reading (Blaxall & Willows, 1984; Harris, Kruithof, Terwogt, & Visser, 1981; Supramaniam, 1983),
listening (Wolford & Fowler, 1984), visual discrimination and memory (Wolford & Fowler, 1984), and
rapid letter identification (Wolford & Fowler, 1984). Subjects were alerted to listen for inconsistencies
in 11 of the 17 studies. Rather consistently, better readers detected more errors than poor readers, and,
where comparisons were made in the design, older students performed better than younger students.
Students of both ages read the target line more slowly than the remainder of the text in the Harris,
Kruithof, Terwogt, and Visser (1981) work. Markman (1979) found that students could answer
questions most easily when their answers were explicitly stated in the text. She also found that merely
repeating inconsistencies did not help students improve their performance.
[Insert Table 3 about here.]
Findings for Children Aged 8 or Older
Table 4 presents summary information for studies done with children 8-years-old or older. Nineteen
studies were found for this age group. Nine-year-olds and older subjects read text in 17 studies. Only
two studies required students to listen as they were read to. Only one third of the work was cross-
sectional. Seven of the remaining studies were experimental in design with 9-, 11-, or 12-year-olds.
Subjects were alerted to possible inconsistencies in all but three of the studies.
Results generally showed that good readers are superior to poor readers at finding inconsistencies in
texts. Training affected performance, particularly the performance of older students and lower
performers with one exception. Strategies to activate background knowledge failed to improve students'
comprehension monitoring performance. Questions raised about this stage included: How long must
training time be to improve comprehension monitoring skills? and Are there generalizable gains from
training in comprehension monitoring?
The Palincsar and Brown (1984) work is particularly important because it represents a careful line of
research that began in a laboratory setting with researchers and moved to regular classrooms with real
teachers. Furthermore, the study was conducted with 13-year-old students who could identify words
adequately but who could not comprehend what they read. This type of student is prevalent in this age
group (Chall, 1983). Finally, these instructional procedures appear to be exportable to whole classrooms
with regular teachers when students are alerted to anticipate problems in the text and when they are
taught to summarize, question, predict, and clarify as they read. The success of these methods alone
is very important because it suggests that reciprocal teaching is an effective teaching technique.
[Insert Table 4 about here.]
Findings for High School Students
No studies were found for high school students.
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Findings for College Students
Only five studies were found for error detection with college students. They are summarized in Table
5. Subjects read in each of these studies. Three of the five studies were experimental. Main effects
were once again found for ability, and effects were often found for treatment. Treatment effects were
particularly strong for immediate versus delayed reports of text inconsistencies and strategies for
students to look back and re-read passages. An interesting comment on this group of studies comes
from the Gambrell and Heathington (1981) work. They found that even adult poor readers perceive
reading as decoding. They were not aware of general comprehension monitoring strategies, much less
of how to use them. Students were alerted to anticipate problems in the text in three of the five studies,
although in the Baker (1979) work they were told about confusions in the text after they read. Garner
(1982) found that when students were given immediate feedback, they scored better on measures of
comprehension. Hare (1981) reported that higher performing readers could discuss passages better than
poor readers although the more difficult article that they read was a problem for all students regardless
of their ability. Baker, when telling the students of problems in the text after they were finished reading,
found her students unable to support their confusions. Most were unable to detect confusions about
minor points in the passages, and they were least able to report confusions that stemmed from the
connectives in the text. Finally, Alessi, Anderson, and Goetz (1979) found that students who were
trained to look back at text, then had read to find answers, scored better on comprehension measures
than students who had not been trained to look back.
[Insert Table 5 about here.]
Summary
Table 6 summarizes in descriptive form the findings for the error detection studies reviewed in this
report. While the number of studies generally decreases as the age of students increases, the number
of studies requiring subjects to read increases in proportion to other tasks until they represent 100% of
the research for adult-age subjects. Little research required students to read before age 9.
[Insert Table 6 about here.]
It is curious that the largest number of studies found were conducted with children aged 5 or below.
They represent research on listening comprehension almost exclusively. The second largest number of
studies is for children aged 9-13, the adolescent age group most commonly considered to be appropriate
for error detection development. Only 8 of 55 studies, conducted with children 8 or younger had them
read. It therefore appears that most of what is known about children's abilities to detect errors in text
comes from research on listening comprehension not reading comprehension because so little of the
research involves having children read. However, the studies that have been done provide some
evidence that children as young as five can detect errors as they read, as Clay (1969) predicted. More
evidence is available for children aged 7 and 8. This is the age when many children become fluent
readers (Chall, 1983). Therefore, they are capable of comprehending what they read because their
attention can shift from figuring out the words to understanding and therefore detecting errors in text
as Goodman and Burke (1973) found.
Discussion
Only 30 of the 79 studies reviewed required subjects to read, and only 8 studies were found to have
students below the age of 9 years (fourth grade) read. Subsequently, the characteristics of the research
reported in the area of error detection raise a number of issues.
First, to the issue of the age at which children are able to detect errors in text, the work by Gourley
(1984) and Swanson and Mason (1984) suggests that young children, even those who are just learning
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to read, are able to identify errors in text, especially if they have been alerted to read for problems.
This is very encouraging evidence that supports Adams' (1990) conclusion that early reading instruction
should focus upon word recognition and word meaning for even very young readers. It also supports
Clay's (1969) hypothesis that young readers are quite capable of monitoring their own comprehension.
Second, to the issue of alerting children to problems in texts, in 46 of these 79 studies they were told
that they might find problems in the materials they read. No research team executed a study that had
alerting as a manipulated variable. Children were either alerted or not. Therefore, we do not know the
effect that alerting alone had on performance. Future research might center upon varying the alerting
condition so that we learn if children develop the ability to identify errors or confusions in text as they
learn to read or if they must be alerted to look for problems in text.
Third, the most curious finding from this review of the literature is that training failed to activate
background knowledge to improve 8- and 9-year-old children's error detection ability. These results are
counterintuitive and contrary to the work by Anderson and his colleagues (e.g., Anderson, 1977, 1978;
Anderson, Pichert, Goetz, Schallert, Stevens, & Trollip, 1976; Anderson, Pichert, & Shirey, 1983;
Anderson, Reynolds, Schallert, & Goetz, 1977), which was conducted with older students. In fact, these
results suggest that background knowledge activation might operate differently for readers at different
stages of reading development with different kinds of text (e.g., literature or science). Further research
is needed in this area.
Fourth, because listening tasks dominate the procedures in this area of research, we may deduce that
researchers have made A priori decisions that listening comprehension performance is a proxy for
reading comprehension performance. Are researchers assuming that children's listening comprehension
ability predicts their later reading comprehension performance as has been found by Humphreys and
Davey (1983) and Chen (1990), and that therefore it is unnecessary to conduct research on error
detection when students read? Could there be another explanation for this phenomenon? The listening
tasks described for children below 9 years of age in these studies appear to be far longer (and therefore
more complicated) than passages children of this age group can typically be expected to read. These
listening tasks usually required the experimenter to read to a child or had the children listen to a puppet
present a short story. The student responded spontaneously to text inconsistencies while being read to
or answered questions. Neither of these formats allows for frequent (if any) interactions between the
experimenter and the child during most of the listening task. In fact, they prevent the children from
signalling when they are lost or confused. In other words, the children were passive while being read
to.
Therefore, these procedures are also quite different from the typical reading tasks children perform
when first beginning to read. The task demands are quite different. These listening tasks may be much
more difficult than age and grade appropriate reading tasks would have been. Therefore, young children
might have performed better if they had been asked to read very short stories with errors embedded
in them than they performed on the listening tasks.
Fifth, cross-sectional methodology dominates these studies. Therefore, all of the problems inherent in
this methodology are found in much of this work. Furthermore, little descriptive data were provided
in these reports. Therefore, it is not possible for readers to perform even simple re-analyses. We have
learned that even 5-year-olds can detect errors in text, however, 8-year-old children are more typically
presented these tasks under experimental conditions. Subsequently, we still do not know when most
children develop the ability to detect errors in text. Older subjects predictably do better than younger
subjects in these studies, but that is hardly surprising. We would expect older children to be able to
perform most comprehension tasks better than younger children. Only longitudinal research would be
able to inform us about when these characteristics develop.
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Suggestions for Future Research
This review of the literature on error detection strongly suggests that we actually know very little about
how children develop comprehension monitoring ability while reading or about how this ability changes
as reading comprehension ability develops. Furthermore, we know almost nothing about how the ability
to detect errors in texts is influenced by instruction and texts. These important questions could be
addressed in a longitudinal study that carefully tracks variance in student ability, text characteristics,
teacher interactions, and home influences from the time children begin reading until they are proficient
readers. If such a study is undertaken, care should be given to develop and test a hierarchy of
comprehension monitoring tasks that are age, grade, and instructionally appropriate. It is also important
to consider how the instruments should be administered because it appears that administration may be
as important as the texts themselves.
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Table 6
Summary of Research in Reading for Comprehension Monitoring with Subjects from
Early Childhood through Adulthood
Subjects' Number of
Ages Total Studies Studies on Reading
0-5 24 1
6-7 14 1
7-8 17 6
9-13 19 17
14-18 0 0
18+ 5 5



